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Abstract 

Background: The functional food industry has experienced innovative and economic expansion, yet research into 
consunner perceptions of functional foods and their associated health claims is limited. Among consumers, older 
adults could benefit from functional foods due to age-related issues pertaining to food and health. The purpose of 
this research was to identify the need for information related to functional foods among older adults (>60 years 
old) and to assess awareness and perceptions of health claims on functional food packages. 

Methods: Community-dwelling older adults (n = 200) completed a researcher administered questionnaire designed 
to collect information about functional foods including current consumption, motivating factors for consumption, 
perceived need for information, sources of information for functional foods and awareness of health claims. 

Results: Prevalence of functional food consumption among participants was 93.0%. Increased awareness and knowledge 
was the most commonly reported factor that would promote functional food consumption (85.5%) and 63.5% of 
participants wanted more information about functional foods with preferred sources being newspapers/magazines/books 
(68.5%) and food labels (66.1%). Participants were predominately (93.5%) aware of health claims on functional foods and 
those with more education were more likely to report being aware of health claims (p = 0.045). 

Conclusions: Although functional food consumption among older adults in this sample is high, there is a need for 
further information regarding functional foods. These results inform stakeholders regarding the potential for information 
to influence functional food acceptance among older adult consumers. 
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Background demonstrated to have physiological benefits and/or reduce 

The functional food industry has experienced rapid growth the risk of chronic disease beyond basic nutritional func- 

and development in the Canadian marketplace [1]. The ex- tions [8]. However, the long-term marketplace success of 

pansion of the functional food industry can be attributed to functional foods is dependent on consumer acceptance, 

numerous factors including innovations in food science and attitudes and perceptions related to these products 

and technology, an aging population with growing health [9-11]. Related to this, the effective communication of nu- 

concerns, an evolving regulatory environment allowing trition and health information has been identified as a fac- 

health claims on foods and increased marketing of func- tor that can influence consumer acceptance of functional 

tional food products [2-5]. Fundamental to the advance- foods [12], yet further research is needed to elucidate con- 

ment of functional foods has been the evolution of sumer perceptions of nutrition and health information, 

scientific and consumer interest in the ability of nutrition Among consumers, the awareness and perceptions of 

to prevent chronic disease and optimize health, which goes older adults in relation to functional foods is of particular 

beyond the traditional focus on prevention of nutrient interest, as this population could greatly benefit from the 

deficiency diseases [2,3,6,7]. Functional foods exemplify incorporation of functional foods into their diets [7]. The 

this evolution in food and health as they have been older adult population segment is rapidly increasing, with 

projections of those >65 years old in Canada increasing 
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[13,14]. In parallel, chronic age-related diseases such as car- 
diovascular disease, cancer, osteoporosis and age-related 
macular degeneration are also increasing [3,15], posing a 
significant burden on the health care system [2]. Functional 
foods, with their bioactive constituents, are a potential 
strategy to mitigate the increased risk of chronic disease 
among older adults [2]. Since the older adult population in- 
teracts more frequently with health care providers [14], 
there is a need for an understanding of older adults' aware- 
ness and perceptions of functional foods to inform proper 
advice in regards to functional foods and health. 

Nutrition and health information, and the source of 
this information, has the potential to influence accept- 
ance of functional food products by communicating the 
health benefits of such products [16]. Consumer re- 
search has suggested that consumers are more likely to 
substitute conventional foods for functional foods if they 
perceive the functional food products to be healthier 
[16-18]. However, unlike sensory characteristics of a 
food product, the health benefits of functional foods 
cannot be directly perceived by consumers, hence infor- 
mation pertaining to health benefits and the ways in 
which this information is communicated can influence 
perceptions of functional food products [16,17,19]. Con- 
sumer confidence and trust in the source of nutrition in- 
formation are also core factors that influence acceptance 
of functional foods [16,18,20]. Health professionals, in- 
cluding physicians and dietitians, have been identified in 
consumer research as perceived credible sources of in- 
formation pertaining to nutrition and health [21-25]. 
Family members and friends have also been identified by 
consumers to be trusted sources of nutrition and health 
information [21-23,25]. As nutrition and health informa- 
tion can influence consumer acceptance of functional 
food products, it is of value to establish the preferred 
sources of information and perceived need for more in- 
formation regarding functional foods among older adult 
consumers. 

Nutrition information sources on food labels, particularly 
health claims, are a valuable consumer educational tool that 
could influence acceptance of fianctional foods [12,18]. 
Consumer studies have demonstrated that the presence of 
health claims on fijinctional food labels results in more 
favourable attitudes towards functional foods [16,26-28] 
and has a positive influence on consumers' perceived 
healthiness of functional foods [29-31]. In contrast, other 
research has identifled consumer skepticism with regards 
to the legitimacy of health claims on functional foods 
[21,23,25,32], the scientific evidence substantiating the 
health claim [21,23] and the legislation regulating the health 
claim [21,25]. In addition to investigating consumer atti- 
tudes towards health claims on fijinctional foods, studies 
have explored the type of health claim preferred by con- 
sumers. Research has shown that health claims relating the 



food product to a physiological benefit or the reduction of 
disease risk tend to be preferred by consumers over claims 
relating to a psychological benefit, such as reduced tired- 
ness or stress [20,33,34]. Nutrient fiinction claims have also 
been found to be more convincing and attractive than 
nutrient content claims among Belgian consumers and 
both were favoured over disease risk reduction claims [35]. 
There is also evidence to suggest that nutrient content 
claims stating that the product contains a familiar compo- 
nent are perceived by consumers to be as equally advanta- 
geous as nutrient function or disease risk reduction claims 
as consumers are already aware of the health benefits of the 
component [16]. Ultimately, more research is needed to de- 
termine the type of health claim preferred by various con- 
sumer segments in order to inform food manufacturers 
and allow for targeted information provision [10-12,33]. 

While there is evidence that nutrition and health infor- 
mation has the potential to influence acceptance of func- 
tional foods, the awareness and understanding of this 
information among older adults, a key beneficiary of 
functional foods, has yet to be explored. There is sub- 
stantial heterogeneity among consumers in terms of 
their needs, interests and perceptions related to nutri- 
tion and health information [12,36,37], yet the current 
research regarding consumer perceptions has not been 
sufficiently targeted. The purpose of the current study 
was to generate information related to functional food 
consumption among a sample of older adults through 
an exploration of the sources of information related to 
functional foods and the awareness, perceptions and un- 
derstanding of health claims on functional food 
products. 

Methods 

Participant recruitment and screening 

A total of 200 community-dwelling older adults were re- 
cruited through study flyers, advertisements in local news- 
papers and senior community centre newsletters, blog 
postings on websites targeted towards older adults, social 
media, emails circulated to University of Guelph campus 
departments and tables set up in senior community centres 
and malls. The study was advertised as a food survey to 
minimize bias in participant recruitment with respect to 
fianctional food awareness and consumption. Individuals 
were included in the study if they were >60 years of age 
and were living independently within the community. Ex- 
clusionary criteria included use of any meal-assisted ser- 
vices or any indication of cognitive dysfunction that would 
interfere with completion of the study questionnaire. Par- 
ticipant eligibility was determined over the phone or via 
email utilizing an eligibility questionnaire. All participants 
provided written informed consent and the research proto- 
col was approved by the University of Guelph Human Re- 
search Ethics Board (REB#10SE012). 
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Data collection 

Participants attended study appointments at the Human 
Nutraceutical Research Unit (HNRU) at the University 
of Guelph. The study appointment included review and 
completion of the study consent form followed by com- 
pletion of a questionnaire designed to explore functional 
food consumption. Upon completion of the study ques- 
tionnaire, participants received a Dietitians of Canada 
cookbook. 

The study questionnaire was a part of a larger, com- 
prehensive questionnaire designed to explore numerous 
factors related to functional food consumption among 
older adults. A combination of open- and close-ended 
questions was utilized to generate quantitative and quali- 
tative data regarding sources of information related to 
functional foods and awareness, perceptions and under- 
standing of health claims on functional food products. 
These questions explored current consumption of func- 
tional foods, motivating factors that would increase 
functional food consumption, current sources of infor- 
mation for functional foods, need for more information 
regarding functional foods and the preferred sources of 
that information. Health claims on functional foods were 
explored in terms of awareness, perceptions and under- 
standing of nutrient content claims, nutrient function 
claims and disease risk reduction claims. The question- 
naire also collected information on medical and demo- 
graphic characteristics. 

To ensure that the participant understood and answered 
each question fully, the study questionnaire was adminis- 
tered by a researcher using an interactive process. Through- 
out this process, to increase the participants awareness and 
understanding of key concepts related to functional foods, 
information sheets were presented to describe and establish 
the definition of functional foods, nutrient content claims, 
nutrient function claims and disease risk reduction claims. 
A functional food was defined in partial accordance with 
the Health Canada definition of a food that is "similar in 
appearance to, or may be, a conventional food, is consumed 
as a part of a usual diet and is demonstrated to have physio- 
logical benefits and/or reduce the risk of chronic disease 
beyond basic nutritional functions, i.e. they contain a bio- 
active compound" [8]. However, the current study excluded 
conventional foods to limit the definition of a functional 
food to foods that had undergone processing or manipula- 
tion to add or increase the level of a bioactive. Nutrient 
content claims were described to participants using an in- 
formation sheet as claims on food packaging that indicate 
the presence of a specific nutrient, but do not explicitly 
relate the nutrient to health. Nutrient function claims were 
described to participants as health claims on food pack- 
aging that link a component of the product to the mainten- 
ance of a physiological function or to physical or mental 
performance, without explicit reference to a disease. 



Disease risk reduction claims were described to participants 
as health claims on food packaging that link a component 
of the product to a reduced risk of a diet-related disease or 
condition. 

Data and statistical analysis 

All data from the study questionnaire were entered into 
excel spreadsheets. Quantitative data was analyzed through 
the calculation of summary statistics including frequencies 
and percentages. Chi-square analysis was used to consider 
gender, education and income for quantitative variables 
with a yes/no response related to information about func- 
tional foods and awareness and perceptions of health 
claims. Consideration of gender, education and income is 
consistent with previous literature which has investigated 
these factors as core socio-demographic variables that have 
the potential to influence functional food perceptions 
[10,36,38,39]. Qualitative data was examined for common 
responses, which were then organized into groupings, tal- 
lied and summarized as frequencies and percentages. All 
statistical analyses were performed using the Statistical 
Analysis System (version 9.3, Cary, NC, USA) with p < 0.05 
considered statistically significant. 

Results 

Participant characteristics 

A total of 200 community-dwelling older adults (70.8 ± 
7.17 years old) completed the study questionnaire and are 
characterized in Table 1. The prevalence of functional food 
consumption among participants was 93.0%. 

Knowledge and information about functional foods 

An increased awareness and knowledge (85.5% of partic- 
ipants) and the influence of a health professional (71.0%) 
were the most frequently identified factors that would 
promote functional food consumption among partici- 
pants (Figure 1). Cost/price ranked fifth as a factor that 
would promote consumption (48.0%) and participants 
with an annual household income > $50,000 were less 
likely to report that cost of functional foods was a factor 
compared to those with an annual household income 
< $50,000 (p = 0.002). There were no other significant 
differences among gender, education or income groups 
for any factors that would promote functional food 
consumption. 

Related to awareness and knowledge, over half of partici- 
pants (56.5%) reported that they actively seek out informa- 
tion about functional foods with the most common sources 
of information being food labels (74.3%), newspapers, mag- 
azines and/or books (71.7%) and family and/or friends 
(54.9%) (Figure 2). Among the 63.5% of participants who 
indicated they needed further information about functional 
foods, the preferred sources included newspapers, maga- 
zines and/or books (68.5%), food labels (66.1%) and the 
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Table 1 Participant demographic and lifestyle 
characteristics (n = 200)^'*^ 

n % 

Gender 

Male 60 30.0 

Female 140 70.0 
Age (years) 

60-64 52 26.0 

65-69 42 21.0 

70-74 43 21.5 

75-79 37 18.5 

80 + 26 13.0 
Ethnicity 

Caucasian 190 95.0 

African 1 0.50 

Asian 5 2.50 

Other 4 2.00 
Marital status 

Single 17 8.50 

Married/Common-law 117 58.5 

Divorced 31 15.5 

Widowed 35 1 7.5 
Education 

Some high school 8 4.00 

High school graduate 20 10.0 

Some college or university 38 19.0 

College or university graduate 84 42.0 

Post-graduate degree 50 25.0 

Employment Status 

Currently employed 35 17.5 

Not currently employed 165 82.5 

Retired 

Yes 164 98.8 

No 2 1 .20 
Annual household income (Canadian $) 

< $24,999 27 15.3 
$25,000-$49,999 42 23.9 
$50,000-$74,999 50 28.4 
$75,000-$99,999 28 15.9 
> $100,000 29 16.5 

Frequency of visits to a physician 

Once a month 12 6.00 

Every 3-4 months 48 24.0 

Every 6 months 50 25.0 

Once a year 72 36.0 

< Once a year 18 9.00 



Table 1 Participant demographic and lifestyle 
characteristics (n = 200)^'*' (Continued) 



Frequency of visits to a registered dietitian 






Once a month 


3 


1.50 


Every 3-4 months 


5 


2.50 


Every 6 months 


1 


0.50 


Once a year 


8 


4.00 


< Once a year 


38 


19.0 


Never 


145 


72.5 


Number of prescription medications used 






0 


42 


21.0 


1 


37 


18.5 


2 


40 


20.0 


3 


23 


11.5 


4 + 


58 


29.0 


Number of non-prescription medications used 






0 


17 


8.50 


1 


20 


10.0 


2 


32 


16.0 


3 


38 


19.0 


4 + 


93 


46.5 



^All data is participant-reported. 

"^Sample sizes may total less than 200 as participants had the option of not 
answering a question. 



internet (48.8%) (Figure 2) and the type of information 
needed was most frequently identified as that pertaining to 
the health benefits of functional foods (26.8%), the bioactive 
ingredients associated with functional foods (15.8%) and 
the risks/adverse effects related to functional foods (14.2%). 
There were no significant differences among gender, educa- 
tion or income groups for any variables related to informa- 
tion about functional foods. 

Health claims as they relate to functional foods 

The majority of participants (93.5%) reported that they 
were aware of the health claims that are present on 
some food labels and of those that were aware, 91.0% in- 
dicated that they read the health claims. Participants 
with a higher education level (college, university or post- 
graduate degree) were more likely to report being aware 
of the health claims compared to those with a lower 
education level (some college or university, high school 
graduate or some high school) (p = 0.045), with no sig- 
nificant differences among gender or income groups. 

Nutrient content claims were predominately reported to 
be informative (80.8% of participants) and the majority of 
participants (68.5%) indicated that the presence of a nutri- 
ent content claim on a functional food label would increase 
the likelihood that they would consume that functional 
food product, with no significant differences found in 



Vella et al. Nutrition Journal 2014, 13:44 
http://www.nutritionj.conn/content/1 3/1/44 



Page 5 of 1 2 




Awareness/Knowledge - 
Health Professionals' Influence - 
Availability- 
Taste - 
Cost/Price - 
Family/Friends' Influence 

Advertisements • 

I I I I I 

100 

Percent of Participants Who Answered Yes 

Figure 1 Factors reported to increase functional food consumption. Data is expressed as the percent of participants (n = 200) tliat answered 
"yes" wlien asked if tine factor would increase tlieir consumption of functional foods. 



gender, education or income groups. The most frequently 
reported nutrients that, when mentioned in some type of 
nutrient content claim on a functional food product, would 
increase participants' consumption of the product included 
salt/sodium (78.0%), dietary fibre (67.5%) and omega-3 fatty 
acids (61.0%) (Figure 3). 

Nutrient function claims were predominately reported to 
be informative (76.7%) and the majority of participants 
(63.5%) indicated that the presence of a nutrient function 
claim on a functional food label would increase the likeli- 
hood that they would consume that functional food 
product, with no significant differences found in gender, 
education or income groups. The primary functions or bio- 
logical roles that, when mentioned in a nutrient function 
claim on a functional food product, would increase partici- 
pants' consumption of the product included "helps lower 



cholesterol" (60.5%), "factor in the formation and mainten- 
ance of bones and teeth" (56.5%) and "dietary antioxidant" 
(55.5%) (Table 2). 

Disease risk reduction claims were predominately re- 
ported to be informative (67.3%). While 53.8% of partici- 
pants indicated that the presence of a disease risk 
reduction claim on a functional food label would in- 
crease the likelihood that they would consume that func- 
tional food product, gender was a significant factor 
(females more frequently responded yes (p = 0.03)), with 
no significant differences among education or income 
groups. The primary health areas that, when mentioned 
in a disease risk reduction claim on a functional food 
product, would increase participants' consumption of 
the product included heart disease (53.0%), osteopor- 
osis/bone health (53.0%) and cancer (44.5%) (Figure 4). 



Current Sources of Information about Functional Foods 



Food Label 
74.3% 



Printed 
Materials 
71.7% 



Family 
Friends 
54.9% 



Internet 



Television 
Radio 
36.3% 



Physician 
3'l.9% 




Participants predominately (63.5%) indicated that they 
need more information about functional foods. 





Printed 
Materials 
68.5% 



Food Label 
66.1% 



Internet 
48.8% 



Physician 
40.2% 



Registered 
Dietitian 
38.6% 



Television. 
Radio 
38.6% 



Preferred Sources of Information about Functional Foods 

Figure 2 Current and preferred sources of information about functional foods. Data is expressed as the percent of participants (n = 200) 
wlio selected tlie identified source of information from a list. Participants were able to select more than one source of information. "Printed 
materials" refers to newspapers, magazines and/or books. 

V J 
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Figure 3 Nutrients mentioned in a nutrient content claim tliat 
would increase participants' functional food consumption. 

Participants (n = 200) were able to select more than one nutrient. 
Nutrient content claims were described to participants using an 
information sheet as claims on food packaging that indicate the 
presence of a specific nutrient but do not explicitly relate the 
nutrient to health. 

\ J 



In regards to overall understanding of the claims, the ma- 
jority of participants did not find nutrient content (63.5%), 
nutrient function (66.0%), or disease risk reduction (74.8%) 
claims to be confiasing. For disease risk reduction claims, 
education significantly influenced this result in that those 
with a college, university or post-graduate degree more fre- 
quently reported that they did not find them confiasing 

Table 2 Functions or biological roles mentioned in 
nutrient function claims that would increase functional 
food consumption^'*' 



Function or biological role Percent of participants 

(n = 200) 



Helps lower cholesterol 


60.5 


Factor in the formation and maintenance of 


56.5 


bones and teeth 




Dietary antioxidant 


55.5 


Factor in the maintenance of good health 


44.5 


Helps build antibodies 


44.5 


Promotes regularity 


42.5 


Helps build and repair body tissues 


40.0 


Aids in maintaining the health of skin and 


34.0 


membranes 




Aids in red blood cell formation 


34.0 



^Participants were able to select more than one function or biological role. 
"^Nutrient function claims were described to participants using an information 
sheet as health claims on food packaging that link a component of the 
product to the maintenance of a physiological function or to physical or 
mental performance, without explicit reference to a disease. 



compared to participants with a lower level of education 
(some college or university, high school graduate or some 
high school) (p = 0.02). Of those participants who provided 
a reason for their confusion regarding the claims, the pri- 
mary reason specified for nutrient content claims was that 
they did not contain enough information (37.1%), with 
21.6% of participants stating that they would further inves- 
tigate the rest of the label, including the Nutrition Facts 
table. For both nutrient function and disease risk reduction 
claims, the primary reason for confusion specified was that 
participants were skeptical and/or had a lack of trust in the 
claims (39.5% and 50.6%, respectively). When asked to 
compare nutrient content claims, nutrient function claims 
and disease risk reduction claims, participants primarily re- 
ported that the claims were equally informative (34.5%) or 
that nutrient content claims were most informative (34.5%). 

Discussion 

The aim of the current study was to generate information 
related to functional food consumption among a sample of 
200 older adults using a researcher-administered question- 
naire. To date, there has been minimal investigation into 
the perception of information related to functional foods 
among older adults, a consumer segment that is poised to 
benefit from the incorporation of functional foods in their 
diets due to age-related health issues [7]. Hence, the current 
study advances this area of knowledge to provide informa- 
tion that can be utilized by stal<eholders including health 
care professionals and the food industry to improve func- 
tional food acceptance among older adults. 

Participant characteristics 

Reflective of the rapidly aging population in Canada 
[13,14], all participants in the current study were 60 years 
of age or older (mean age of 70.8 ± 7.17 years old). Previous 
investigations into consumer attitudes, knowledge and 
perceptions of functional foods and their associated health 
claims have not focused on older adults and rather ex- 
plored a broader age demographic [16,31,33,40-43] and 
have primarily been geographically limited to Europe 
[16,24,31,33,40-42] and Australia [21,25,43]. Partici- 
pants in the current study were predominately female 
(70.0%) and Caucasian (95.0%) which reflects the higher 
proportion of women and those of Caucasian ethnicity 
within the Canadian older adult population [14]. How- 
ever, participants had a higher level of education and a 
greater annual household income relative to the overall 
Canadian population of older adults [14], which limits 
generalizability of the study results. 

Knowledge and information about functional foods 

An increased awareness and knowledge about func- 
tional foods was the most frequently identified factor 
(85.5% of participants) that would increase functional 
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Figure 4 Health areas mentioned in a disease risic reduction 

claim that would increase participants' functional food 

consumption. Participants (n = 200) were able to select more than 

one health area. Disease risk reduction claims were described to 

participants using an information sheet as health claims on food 

packaging that link a component of the product to a reduced risk of 

a diet-related disease or condition. 
\ J 



food consumption. This is consistent with results of a 
Portuguese study in which knowledge and familiarity 
with the functional food product were among the top 
factors influencing choices of functional foods [44]. 
Other questionnaire studies have also shown that know- 
ledge, particularly with respect to the nutritional attri- 
butes and potential health benefits of functional foods, 
can increase consumers' perceived healthiness of func- 
tional foods [19] and willingness to consume functional 
foods [19,45]. Participants in the current study also fre- 
quently reported (71.0% of participants) that the influ- 
ence of a health professional would increase their 
consumption of functional foods, suggesting that the 
advice of health professionals has the potential to influ- 
ence functional food consumption among older adults. 
This is in line with previous research that has shown 
that consumers perceive health professionals to be cred- 
ible and trustworthy sources of information regarding 
functional foods [21,23-25,46]. 

Related to information, the majority (56.5%) of partici- 
pants in the current study indicated that they actively 
seek out information about functional foods. The most 
common sources of information about functional foods 
utilized by participants were food labels (74.3%), newspa- 
pers, magazines and/or books (71.7%) and family and/or 
friends (54.9%). These results are comparable to those of 
a Swedish questionnaire study in which the most com- 
mon sources of information for functional foods were 
identified as television, advertisements in newspapers or 



magazines and food packaging. Furthermore, a 2008 
Canadian population study investigating nutrition know- 
ledge, attitudes and behaviours found that Canadian 
consumers obtain food and nutrition information from 
easily accessible sources and that the most common 
sources utilized were food labels, the internet and maga- 
zines, newspapers and books [47]. Also consistent with 
the current study, focus group research has identified 
family and/or friends as key sources of information 
pertaining to functional foods [22,23,25]. While some 
studies have suggested that consumers distrust the infor- 
mation on food labels [22,25], the results of the current 
study demonstrate that the older adult consumers pri- 
marily utilize food labels as a source of information 
about functional foods. Noteworthy is that although par- 
ticipants in the current study predominately reported 
that the influence of a health professional would increase 
their functional food consumption, health professionals 
were not among the common sources of information for 
functional foods. Hence, there is great potential for 
health professionals to promote increased functional 
food acceptance and consumption among older adults 
by serving as a source of credible information pertaining 
to functional foods. 

Participants in the current study predominately 
(63.5%) indicated that they need more information about 
functional foods and would prefer to receive this infor- 
mation from newspapers, magazines and/or books 
(68.5%), food labels (66.1%) and the internet (48.8%). As 
increased awareness and knowledge was the primary fac- 
tor that would increase functional food consumption 
among this sample of older adults, functional food infor- 
mation coming from these sources is likely to influence 
awareness and consumption. The type of information 
participants would like to receive about functional foods 
largely pertained to the health benefits of functional 
foods (26.8%), the bioactive ingredients in functional 
foods (15.8%) and the risks/adverse effects related to 
functional foods (14.2%). Similarly, participants of a 
focus group study conducted in Sweden expressed a lack 
of knowledge regarding which ingredients in functional 
foods have an effect on the body and how these ingredi- 
ents impact health [24]. Previous questionnaire studies 
conducted in Uruguayan [19] and American [45] adults 
have also suggested that the most influential information 
with respect to consumer acceptance of functional foods 
is that which communicates the relationship between 
the functional ingredient and health. While a relatively 
low percentage (14.2%) of participants in the current 
study perceived the need for information pertaining to 
the risk of adverse/negative effects of functional foods, 
previous focus group studies have highlighted consumer 
concerns regarding the safety of functional foods, par- 
ticularly with regards to the potential long-term effects 
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on health [48], the possibility of overconsumption of 
bioactive ingredients [24,25] and negative interactions 
between functional foods or between ingredients within 
a functional food product [24,48]. Overall, it is evident 
that older adults in this sample are motivated to seek 
out information about functional foods and more infor- 
mation, particularly with respect to the health benefits 
of functional foods, has the potential to increase func- 
tional food consumption among this consumer segment. 

Health claims as they relate to functional foods 

The majority of participants (93.5%) in the current study 
reported that they were aware of the health claims on 
food labels. Of those that were aware, 91.0% indicated 
that they read the health claims which is relatively 
higher than the prevalence of food label use identified in 
studies conducted in France [49], Uruguay [11], New 
Zealand [50] and the United Kingdom [41] which ranged 
from 27.0% to 82.0% of participants. This difference may 
be due to the fact that participants in the current study 
were asked specifically about their awareness and use of 
health claims on food labels, while the mentioned stud- 
ies inquired about overall food label use among partici- 
pants [11,41,49,50]. It should also be noted that these 
investigations were conducted in countries with varying 
regulations regarding food labels and health claims, thus 
limiting comparisons to the current study. The relatively 
high prevalence of health claim use in the current study 
may also be due to over-reporting by participants; how- 
ever, some studies have shown that older consumers 
tend to be more health-oriented and have a greater 
interest in healthy eating [41,51] which may translate 
into greater use and interest in nutrition information 
[37,52]. In the current study, participants with a higher 
education level were significantly more likely to report 
being aware of health claims compared to those with a 
lower education level, which is comparable to previous 
research that has demonstrated a greater use of nutrition 
labels among individuals with a higher level of education 
[37,53]. Overall, these findings indicate that older adult 
consumers in this sample are cognisant of the health 
claims on functional food products and that level of edu- 
cation plays a role in consumer awareness of health 
claims. 

The majority of older adult participants in the current 
study indicated that they found nutrient content claims, nu- 
trient function claims, and disease risk reduction claims to 
be informative and that the presence of these health claims 
on a functional food label would increase their likelihood of 
consuming that functional food product. Similarly, results 
of a number of questionnaire [27,31,54], interview-based 
[55] and purchase simulation [40] studies have shown that 
the presence of a health claim on a functional food product 
has a positive effect on purchase intention and the 



likelihood of consumption of the product. The presence of 
health claims on functional food products has been shown 
to influence consumers' perceptions of the healthiness and 
nutritional value of the products [26,30,31,54,55], which 
may rationalize consumers' reported preference for prod- 
ucts with health claims. In the present study, females were 
significantly more likely than males to report that the pres- 
ence of a disease risk reduction claim on a functional food 
label would increase the likelihood that they would con- 
sume that product. Although a number of previous studies 
conducted in Belgian [10,31,35] and Finnish [56] adults 
have found weak associations between socio-demographic 
variables and attitudes towards functional foods and their 
health claims, some studies have demonstrated that women 
are more interested in nutrition information [52] and 
healthy eating [41,57] than men. Ultimately, further re- 
search is needed in order to elucidate the relationship 
between socio-demographic variables and consumer per- 
ceptions of health claims on functional food products in 
order to develop targeted nutrition information that will 
appeal to specific consumer groups. 

Participants in the current study were asked to indi- 
cate which nutrients, when mentioned in a nutrient con- 
tent claim on a functional food product, would increase 
their consumption of the product. The most common 
responses were salt/sodium (78.0% of participants), diet- 
ary fibre (67.5%) and omega-3 fatty acids (61.0%) al- 
though responses were high for most of the nutrients 
listed, suggesting that older adults in this sample con- 
sider a number of food components when using nutrient 
content claims to make choices regarding functional 
food products. The frequent choice of a salt/sodium nu- 
trient content claim in the current study is comparable 
to previous studies conducted in Australian [21] and 
English [41] adults in which participants most frequently 
searched for information on food labels regarding the 
content of fat, sugar, salt and calories. This finding may 
also be attributable to the current focus on reducing the 
sodium content in food products in Canada and the in- 
creased public awareness of health issues related to high 
sodium intake [58]. Dietary fibre and omega-3 fatty acids 
were also frequently chosen by participants in the 
current study as nutrients that, when mentioned in a nu- 
trient content claim on a functional food label, would in- 
crease consumption, suggesting that the content of these 
bioactive ingredients is of particular interest to older 
adults when choosing functional food products. This in- 
formation is of value from a food industry perspective as 
further development of functional food products which 
are low in sodium and contain these bioactives may be 
well accepted among older adult consumers. 

When participants in the current study were asked to se- 
lect the primary functions or biological roles that, when 
mentioned in a nutrient function claim on a functional food 
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product, would increase the likelihood that they would con- 
sume the product, their most common responses were 
"helps lower cholesterol" (60.5%) and "factor in the forma- 
tion and maintenance of bones and teeth" (56.5%). These 
findings are similar to the results of questionnaire studies 
conducted in a broader consumer demographic in the 
Netherlands [33], Trinidad [59] and Uruguay [11] in which 
claims for functional foods related to lowering or maintain- 
ing healthy cholesterol levels were among the top preferred 
claims, although claims related to strengthening the im- 
mune system and providing the body with energy were also 
among the top preferred claims [11,33,59]. In the current 
study, participants reported heart disease (53.0%), osteopor- 
osis/bone health (53.0%) and cancer (44.5%) as the top 
health areas that, when mentioned in a disease risk reduc- 
tion claim on a functional food product, would increase 
their consumption of the product. Claims on functional 
foods pertaining to a reduced risk of cancer and heart dis- 
ease were also among the top preferred claims reported by 
participants in previous questionnaire studies [11,33] and it 
has been suggested that claims on functional food products 
relating to health areas that are of personal relevance to 
consumers are expected to be most successful in the 
marketplace [16,33,46]. The results of the current study 
suggest that the primary health concerns of older adults in 
this sample are heart health, maintenance of healthy choles- 
terol levels and osteoporosis/bone health. This information 
has the potential to drive the development of functional 
food products that bear claims relating to these health 
concerns, as they may be successful among older adult 
consumers. 

With respect to understanding of health claims on 
functional food products, the majority of participants in 
this study did not find nutrient content (63.5%), nutrient 
function (66.0%), or disease risk reduction (74.8%) 
claims to be confusing. Furthermore, participants with a 
higher level of education were significantly more likely 
to report that they did not find disease risk reduction 
claims confusing compared to those with a lower level 
of education, suggesting that education not only contrib- 
utes to awareness of health claims among older adults in 
this sample, but also to understanding of the claims. 
However, as highlighted by a large-scale cross-national 
study conducted in Italy, Germany, the United Kingdom 
and the United Sates, numerous factors are likely to 
influence consumer understanding of health claims in- 
cluding knowledge pertaining to the claim or the food 
component mentioned in the claim, familiarity with the 
product and familiarity with the terminology used in the 
claim [60]. Among participants in the current study, the 
main reason for confusion regarding nutrient content 
claims was that they did not contain enough information 
(37.1%), with 21.6% of participants stating that they 
would look to the rest of the label, including the 



nutrition facts table, for more information. This is con- 
trary to an interview-based study conducted by the 
United States Food and Drug Administration which 
found that in the presence of a nutrient-health claim, 
consumers tend to truncate their information search to 
only the claim itself and do not typically investigate the 
nutrition information on the rest of the label [55]. How- 
ever, coinciding with the frequent use of the food label 
as a source of information for functional foods, it is evi- 
dent that older adults in the present study utilize the nu- 
trition information present on food labels to increase 
their knowledge and understanding of the health claims 
associated with functional food products. 

Of the participants in the present study who found nu- 
trient function and disease risk reduction claims to be 
confusing, the primary reason for confusion specified 
was that participants were skeptical and/or had a lack of 
trust in the claims (39.5% and 50.6%, respectively). A 
number of focus group studies examining consumer 
beliefs and attitudes towards functional foods and their 
associated health claims also found that participants ex- 
hibited skepticism towards health claims, which was re- 
lated to a lack of trust in the information provided by 
food manufacturers [21,22,24,25]. Participants sampled 
from Canadian [20], Australian [25] and Uruguayan [19] 
adults have communicated that they would be more 
trusting of claims that were substantiated by scientific 
evidence and verified by the government. These data 
highlight the importance of consumer trust in the infor- 
mation pertaining to functional foods, which is a key 
factor for functional food acceptance [18,34]. While the 
minority of participants in the current study expressed 
skepticism towards the health claims on functional 
foods, the implementation of educational campaigns de- 
signed to inform consumers of the thorough regulatory 
process required to approve health claims for food prod- 
ucts in Canada may improve consumers' perceptions of 
the credibility of health claims. 

In order to elucidate the type of health claim preferred 
by older adults in the present study, participants were 
asked whether they found nutrient content claims, nutri- 
ent function claims, or disease risk reduction claims to 
be most informative. Participants primarily reported that 
the claims were equally informative (34.5%) or that 
nutrient content claims were most informative (34.5%). 
Numerous previous studies have attempted to determine 
the type of health claim preferred by consumers 
[16,20,33,35,42], however the results have been incon- 
sistent which may be related to differences in the con- 
sumer demographics examined. The preferred type of 
health claim for functional foods will differ depending 
on the consumer group examined and may change over 
time as consumers develop more knowledge pertaining 
to functional foods and health claims [42]. Despite these 
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inconsistencies, the results of studies conducted in the 
United States [61] and Finland [16] demonstrated that 
participants prefer shorter claims relating to the content 
of nutritional components such as fat or probiotics, 
which coincides with the preference for nutrient content 
claims observed in the current study. Ultimately, these 
results indicate that older adult consumers perceive 
health claims on functional food products to be inform- 
ative and demonstrate some preference toward claims 
that indicate the presence of specific nutrients or food 
components. 

Study limitations and strengths 

While the current study thoroughly explored informa- 
tion sources for functional foods and the awareness and 
perceptions of health claims on functional food products 
among a sample of older adults, it is not without limita- 
tions. All data collected was self-reported and therefore 
there may be discrepancies between the reported infor- 
mation and participants' actual understanding and per- 
ceptions related to functional foods and health claims. It 
is also limiting that participants were recruited from a spe- 
cific geographic area and were predominately Caucasian 
and well-educated with a relatively high annual household 
income, all of which hinders generalizability of the results. 

Despite these limitations, the current study had strength 
in that it utilized a researcher-administered questionnaire 
which allowed for researcher and participant interaction, 
ensuring understanding of the concepts examined and the 
completeness of the data. In addition, the study question- 
naire consisted of a variety of open- and close-ended ques- 
tions which enabled the collection of a wide breadth of 
data. This also allowed for the collection of quantitative 
data, yet participants were able to qualitatively describe 
their perceptions related to functional foods and health 
claims. To date, there has been limited investigation into 
the awareness and perceptions of health claims from a 
Canadian regulatory perspective and thus the current study 
greatly contributes to this area of knowledge. The present 
study also had broad inclusion criteria which allowed for 
the recruitment of a wide sample of older adults from 
which to gather data regarding functional foods, informa- 
tion sources and health claims. 

Conclusions 

In summary, this study provides insight into the current 
and preferred sources of information for functional foods, 
as well as the awareness, perceptions and understanding of 
health claims on functional foods among the older adult 
consumer segment. Among participants, an increased 
awareness and knowledge pertaining to functional foods 
was the most frequently reported factor that would increase 
consumption and the majority of participants indicated that 
they actively seek out information about functional foods. 



suggesting that older adults are motivated to expand their 
knowledge and understanding of functional food products. 
The food label was also identified as a primary source of in- 
formation pertaining to functional foods; however, older 
adults in the current study perceived the need for more in- 
formation, specifically with regards to the health benefits of 
functional foods. Further information from the preferred 
sources of information identified by participants in the 
current study has the potential to improve functional food 
acceptance and consumption. With respect to health claims 
as a source of information for functional foods, participants 
in the current study predominately reported that they 
found nutrient content, nutrient function and disease risk 
reduction claims to be informative. The results also demon- 
strate that the presence of health claims on functional 
foods, specifically claims related to nutrients or health con- 
cerns that are of particular interest to older adults, can in- 
crease the likelihood of consumption of a functional food 
product. Overall, the results of the current study provide 
valuable information regarding the needs and perceptions 
of nutrition and health information on functional foods 
among the older adult consumer segment. Ultimately, this 
information can be utilized by numerous stakeholders in- 
cluding health professionals and the food industry to fur- 
ther educate older adults regarding the age-related health 
benefits of consuming functional foods. 

Competing interests 

The authors declare that they have r^o competing ir^terests. 
Authors' contributions 

AMD and JS designed the study and secured the funding. MNV and LMS co- 
coordinated the participant recruitment, data collection and data entry. MNV 
and AMD completed the statistical analysis and interpreted the results. MNV 
summarized the results, drafted the manuscript and advanced it to its final 
form. AMD directed the data collection, data entry and analysis, results inter- 
pretation and manuscript preparation and finalization. All authors read and 
approved the final manuscript. 

Acknowledgements 

The authors would like to acknowledge Jenna Campbell for her 
contributions to the research project, as well as the older adults who 
participated in the study. This research was supported by the Canadian 
Foundation for Dietetic Research. The funding source had no role in the 
study design, data collection, data analysis, results interpretation or the 
process of manuscript preparation and submission. 

Author details 

^Department of Human Health and Nutritional Sciences, University of 
Guelph, 50 Stone Road East, Guelph, Ontario, Canada NIG 2W1. ^Food, 
Nutrition and Dietetics, Victoria University, PO Box 14428, Melbourne, Victoria 
8001, Australia. 

Received: 2 December 2013 Accepted: 12 May 2014 
Published: 17 May 2014 

References 

1. Cinnamon B: Results from the Functional Foods and Natural Health 
Products Survey - 2007. In Statistics Canada, Business Speciai Surveys and 
Teclinology Statistics Division. Ottawa, Ontario, Canada: Statistics Canada; 
2009:1-36. 

2. Hasler CM: The changing face of functional foods. J Ann Coll Nutr 2000, 
19:499S-506S. 



Vella et al. Nutrition Journal 2014, 13:44 
http://www.nutritionj.conn/content/1 3/1/44 



3. Hasler CM: Functional foods: benefits, concerns and challenges - a pos- 
ition paper from the American Council on Science and Health, J Nutr 
2002, 132:3772-3781. 

4. Arvanitoyannis IS, Van Houwelingen-Koukaliaroglou M: Functional foods: a 
survey of health claims, pros and cons, and current legislation. Crit Rev 
Food Sci Nutr 2005, 45:385-404. 

5. Agriculture and Agri-Food Canada: Market analysis report: consumer 
trends - functional foods. Int Markets Bureau 2009, 1 1061E:1-9. 

6. Childs NM: Marketing functional foods: what have we learned? an 
examination of the Metamucil, benefit, and Heartwise introductions as 
cholesterol-reducing ready-to-eat cereals. J Med Food 1999, 2:1 1-19. 

7. Paulionis L: The changing face of food and nutrition in Canada and the 
United States: opportunities and challenges for older adults. J Nutr Elder 
2008, 27:277-295. 

8. Health Canada: Policy paper - nutraceuticals/functional foods and health 
claims on foods. In Therapeutic products programme and the food 
directorate, health protection branch. Ottawa, Ontario, Canada: Health 
Canada; 1998:1-29. 

9. Childs NM: Foods that help prevent disease: consumer attitudes and 
public policy implications. J Consum Mark 1997, 14:433-447. 

10. Verbeke W: Consumer acceptance of functional foods: socio- 
demographic, cognitive and attitudinal determinants. Food Qual Prefer 

2005, 16:45-57. 

11. Ares G, Gimenez A, Gambaro A: Uruguayan consumers' perception of 
functional foods. J Sens Stud 2008, 23:614-630. 

12. Verbeke W: Impact of communication on consumers' food choices. 
Proc Nutr Soc 2008, 67:281-288. 

13. Health Canada: Canada's aging population. In Division of Aging and Seniors, 
Interdepartmental Committee on Aging and Seniors Issues. Ottawa, Ontario, 
Canada: Health Canada; 2002:1-43. 

14. Turcotte M, Schellenberg G: A portrait of seniors in Canada. In Statistics 
Canada, Social and Aboriginal Statistics Division. Ottawa, Ontario, Canada: 
Statistics Canada; 2007:7-297. 

15. Christensen K, Doblhammer G, Rau R, Vaupel JW: Ageing populations: the 
challenges ahead. Lancet 2009, 374:1 196-1208. 

16. Urala N, Arvola A, Lahteenmaki L: Strength of health-related claims and 
their perceived advantage. Int J Food Sci Tech 2003, 38:815-826. 

17. Urala N, Lahteenmaki L: Attitudes behind consumers' willingness to use 
functional foods. Food Qual Prefer 2004, 15:793-803. 

18. Frewer L, Scholderer J, Lambert N: Consumer acceptance of functional 
foods: issues for the future. Br Food J 2003, 105:714-731. 

19. Ares G, Gimenez A, Gambaro A: Influence of nutritional knowledge on 
perceived healthiness and willingness to try functional foods. 
/\pper/re 2008, 51:663-668. 

20. Hailu G, Boecker A, Henson S, Cranfield J: Consumer valuation of 
functional foods and nutraceuticals in Canada. A conjoint study using 
probiotics. Appetite 2009, 52:257-265. 

21. Bhaskaran S, Hardley F: Buyer beliefs, attitudes and behaviour: foods with 
therapeutic claims. J Consum Mark 2002, 19:591-606. 

22. Korzen-Bohr S, O'Doherty Jensen K: Heart disease among post- 
menopausal women: acceptability of functional foods as a preventive 
measure. Appetite 2006, 46:152-163. 

23. Lalor F, Madden C, McKenzie K, Wall PG: Health claims on foodstuffs: a 
focus group study of consumer attitudes. J Funct Foods 201 1, 3:56-59. 

24. Landstrom E, Koivisto Hursti UK, Magnusson M: 'Functional foods 
compensate for an unhealthy lifestyle'. Some Swedish consumers' 
impressions and perceived need of functional foods. Appetite 2009, 
53:34-43. 

25. Patch CS, Tapsell LC, Williams PG: Overweight consumers' salient beliefs 
on omega-3-enriched functional foods in Australia's lllawarra region. 

J Nutr Educ Behav 2005, 37:83-89. 

26. Ares G, Gimenez A, Gambaro A: Consumer perceived healthiness and 
willingness to try functional milk desserts. Influence of ingredient, 
ingredient name and health claim. Food Qual Prefer 2009, 20:50-56. 

27. Tuorila H, Cardello AV: Consumer responses to an off-flavor in juice in the 
presence of specific health claims. Food Qual Prefer 2002, 13:561-569. 

28. Tudoran A, Olsen SO, Dopico DC: The effect of health benefit information 
on consumers health value, attitudes and intentions. Appetite 2009, 
52:568-579. 

29. Bech-Larsen T, Grunert KG: The perceived healthiness of functional foods. 

Appetite 2003, 40:9-14. 



Page 11 of 12 



30. Mialon VS, Clark MR, Leppard PI, Cox DN: The effect of dietary fibre 
information on consumer responses to breads and "english" muffins: a 
cross-cultural study. Food Qual Prefer 2002, 13:1-12. 

31 . Sabbe S, Verbeke W, Deliza R, Matta V, Van Damme P: Effect of a health 
claim and personal characteristics on consumer acceptance of fruit 
juices with different concentrations of acai (Euterpe oleracea mart). 
Appetite 2009, 53:84-92. 

32. Landstrom E, Koivisto Hursti UK, Becker W, Magnusson M: Use of functional 
foods among Swedish consumers is related to health-consciousness and 
perceived effect. Br J Nutr 2007, 98:1058-1069. 

33. van Kleef E, van Trijp HCM, Luning P: Functional foods: health claim-food 
product compatibility and the impact of health claim framing on 
consumer evaluation. Appetite 2005, 44:299-308. 

34. Siegrist M, Stampfli N, Kastenholz H: Consumers' willingness to buy 
functional foods. The influence of carrier, benefit and trust. Appetite 2008, 
51:526-529. 

35. Verbeke W, Scholderer J, Lahteenmaki L: Consumer appeal of nutrition 
and health claims in three existing product concepts. Appetite 2009, 
52:684-692. 

36. Herath D, Cranfield J, Henson S: Who consumes functional foods and 
nutraceuticals in Canada? Results of a cluster analysis of the 2006 survey 
of Canadians' demand for food products supporting health and 
wellness. Appetite 2008, 51:256-265. 

37. Williams P: Consumer understanding and use of health claims for foods. 
Nutr Rev 2005, 63:256-264. 

38. Niva M: Can we predict who adopts health-promoting foods? Users of 
functional foods in Finland. Scand J Food Nutr 2006, 50:13-24. 

39. Ares G, Gambaro A: Influence of gender, age and motives underlying 
food choice on perceived healthiness and willingness to try functional 
foods. Appetite 2007, 49:148-158. 

40. Aschemann-Witzel J, Hamm U: Do consumers prefer foods with nutrition 
and health claims? Results of a purchase simulation. J Marketing Comm 
2010, 16:47-58. 

41. Grunert KG, Wills JM, Fernandez-Celemin L: Nutrition knowledge, and use 
and understanding of nutrition information on food labels among 
consumers in the UK. Appetite 2010, 55:177-189. 

42. Grunert KG, Lahteenmaki L, Boztug Y, Martinsdottir E, Ueland 0, Astrom A, 
Lampila P: Perception of health claims among Nordic consumers. 

J Consum Policy 2009, 32:269-287. 

43. Williams P, Ridges L, Batterham M, Ripper B, Hung MC: Australian 
consumer attitudes to health claim - food product compatibility for 
functional foods. Food Policy 2008, 33:640-643. 

44. de Morals C, Afonso C, de Almeida MDV: Ageing and food consumption in 
Portugal: New or old paradigms? Br Food J 20] 0, 112:511-521. 

45. Wansink B, Westgren RE, Cheney MM: Hierarchy of nutritional knowledge 
that relates to the consumption of a functional food. Nutrition 2005, 
21:264-268. 

46. Hilliam M: Functional foods: the western consumer viewpoint. Nutr Rev 
1996, 54:S189-S194. 

47. Canadian Council of Food and Nutrition: Tracking nutrition trends VII. 
CCF/V 2008, VII:1-55. 

48. Niva M: 'All foods affect health': understanding of functional foods and 
healthy eating among health-oriented Finns. Appetite 2007, 48:384-393. 

49. Mannell A, Brevard P, Nayga RM, Combris P, Lee R, Gloeckner J: French 
consumers' use of nutrition labels. Nutr Food Sci 2006, 36:159-168. 

50. Gorton D, Ni Mhurchu C, Chen MH, Dixon R: Nutrition labels: a survey of 
use, understanding and preferences among ethnically diverse shoppers 
in New Zealand. Public Health Nutr 2009, 12:1359-1365. 

51. Bech-Larsen T, Scholderer J: Functional foods in Europe: consumer 
research, market experiences and regulatory aspects. Trends Food Sci 
Tech 2007, 18:231-234. 

52. van Trijp HCM: Consumer understanding and nutritional communication: 
Key issues in the context of the new EU legislation. Eur J Nutr 2009, 
48:S41-S48. 

53. McArthur L, Chamberlain V, Howard AB: Behaviors, attitudes, and 
knowledge of low-income consumers regarding nutrition labels. J Health 
Care Poor Underserved 2001 , 1 2:41 5-428. 

54. Saba A, Vassallo M, Shepherd R, Lampila P, Arvola A, Dean M, Winkelmann 
M, Claupein E, Lahteenmaki L: Country-wise differences in perception of 
health-related messages in cereal-based food products. Food Qual Prefer 
2010,21:385-393. 



Vella et al. Nutrition Journal 2014, 13:44 
http://www.nutritionj.conn/content/1 3/1/44 



Page 12 of 12 



55. Roe B, Levy AS, Derby BM: The impact of health claims on consumer 
search and product evaluation outcomes: results from FDA experimental 
data. J Public Policy Mark 1 999, 1 8:89-1 05. 

56. Urala N, Lahteenmaki L: Consumers' changing attitudes towards 
functional foods. Food Quol Prefer 2007, 18:1-12. 

57. Poulsen JB: Danish consumers' attitudes towards functional foods. 
Aarhus Sch Bus 1999, 62:1-49. 

58. Health Canada: Food and Nutrition: Sodium in Canada. Ottawa, Ontario, 
Canada: Health Canada; 2012. [http://www.hc-sc.gc.ca/fn-an/nutrition/ 
sodium/index-eng.php] 

59. Badrie N, Reid-Foster S, Benny-Ollivierra C, Roberts H: Exercise enthusiasts' 
perceptions and beliefs of functional foods in Trinidad, West Indies. 
Nutr Food Sci 2007, 37:345-357. 

60. van Trijp HCM, van der Lans lA: Consumer perceptions of nutrition and 
health claims. Appetite 2007, 48:305-324. 

61. Wansink B, Sonka ST, Hasler CM: Front-label health claims: when less is 
more. Food Policy 2004, 29:659-667. 



doi:1 0.1 1 86/1 475-2891 -1 3-44 

Cite this article as: Vella et al.: Functional food awareness and 
perceptions in relation to information sources in older adults. Nutrition 

Journal 2014 13:44. 



Submit your next manuscript to BioMed Central 
and take full advantage of: 

• Convenient online submission 

• Thorough peer review 

• No space constraints or color figure charges 

• Immediate publication on acceptance 

• Inclusion in PubMed, CAS, Scopus and Google Scholar 

• Research which is freely available for redistribution 



Submit your manuscript at Ri^nHod rpntrai 

www.biomedcentral.com/submit momea L,enirai 



